ABSTRAK
INTRODUCTION
Physical impairment in disabled athletes is one of the challenge in their nutrition status measurements, especially in anthropometric values. However, measurements of athletes' nutrition status is a fundamental aspect as the "guideline" to choose the proper diet plan and physical training to enhance their performance (1) . In swimming athletes, anthropometric values such as body composition and somatotype are related to the ability of the body to optimize the propulsion energy and minimize the drag force in the water, in order to achieve the determined distance in a shortest time. The study of swimming athletes' somatotype is important as well to understand the difference of muscle mass and fat distribution which is closely related to the body fl exibility in the water (2) .
Swimming is one of the sport category which has high volume and training intensity, such as long distance endurance swimming, interval training, sprint training, specific training specialized in certain style, and additional training such as jogging and long distance cycling. The high volume and intensity of those training demands a big amount of energy. Therefore, the adequate intake of energy and nutrients is important to help athletes achieve the expected performance (3) . Previous study conducted in Greek top-level swimmers indicated that imbalance diet was still found among national level athletes (20 
MATERIALS AND METHODS
This study was conducted using descriptive method with quantitative approach. Data variables were taken using quantitative measurements, analyzed and presented in descriptive method. Data collection process was undergone at athletes' dormitory in Surakarta, Central Java, in November 2016. The entire measurements of anthropometric, dietary and fl uid recall were performed in one full day.
Subjects participated in this study were disabled swimming athletes under the guidance of Ministry of Youth and Sports Indonesia, which were selected from each region in Indonesia and going through training camp to prepare ASEAN Para Games 2017. The chosen subjects were athletes who stay in the athletes' dormitory and capable to perform every assessments during the collecting data period, 28 th of November to 2 nd of December 2016. The number of subject was18 athletes consisted of 16 males and 2 females. The age of subjects ranged from 15- Identifi cation of nutrition status based on dietary and fl uid intake was determined using 24-hour dietary recall to analyze food intake in the last 24 hours and Semi Quantitative Fluid Frequency to analyze fl uid intake in one recent week. Energy requirement of each athletes was calculated as the accumulation of basal energy, energy for daily activities, and energy for specifi c training. Basal energy was determined by Karada Scan Body Impedance Analysis, corrected by age and sex. Energy for specifi c training was determined from the calculation of energy expenditure according to each duration, type, and frequency of training. Dietary intake and dietary fulfi llment are presented in mean ± deviation standard. Calculation of protein, fat, and carbohydrate requirements was based on 15%; 20%; 65% total energy requirement. Requirement of micronutrients based on Recommended Dietary
Allowance of Indonesian population aged 19-49 years old. Dietary fulfi llment is dietary intake divided by dietary requirement. Total fl uid intake was classifi ed into three categories: inadequate (<4900 mL/day), adequate (4900-6500 ml/day), and excess (>6500 ml/day) (16) .
Analysis of dietary intake data using Nutrisurvey software. The result from 24-hour dietary recall was compared to energy requirement of each athletes. Descriptive statistical analysis was done using SPSS software version 16, and the result was presented in mean and deviation standard. 
RESULTS

Characteristics of Subjects
Subjects involved in the study were 18 disabled swimmers in various style, consists of 16 male and 2 female athletes. Subjects' age ranged from 15-34 years old or 25 years old in average. The whole subjects were nurtured by National Paralympic Committee (NPC) Indonesia and Ministry of Youth and Sport (Kemenpora) Indonesia. The study was conducted in athletes training dormitory at the Center for Community Based Rehabilitation Development and Training in Solo, Central Java, Indonesia. Participating athletes are selected as delegates for Indonesia in ASEAN Para Games 2017 in Malaysia. The characteristics of subjects were presented in Table 1 .
Anthropometric characteristics
Body height and weight assessments were performed in minimum clothes as the main indicator of nutrition status identifi cation according to Body Mass Index (BMI), Meanwhile, for several athletes with physical disability such as amputee, cretinism, and leg length inequality (LLI), their nutrition status was determined from the middle upper arm circumference (MUAC) measurement. As much as 9 of 18 athletes used BMI as the nutrition status determinant and the other half used MUAC.
According to the measurements, the mean of athletes' body height and weight were 159.03±14.26 cm and 58.31±11.20 kg, consecutively. Table 2 presents the anthropometry measurement results. The average of BMI value was 22.6±2 (n=9) and MUAC 32.4±3 cm (n=9). As shown in Table 3 , there are 11 athletes who have normal nutrition status, 6 overweight athletes, and 1 obese athlete.
Formulation of measurements in body weight, body height, skinfolds, bone width, and body circumference forms three components of somatotype: endomorph, mesomorph, and ectomorph (4). Due to physical disability that could affect the result of somatotype measurement, only 8 of 18 athletes which the somatotype components can be obtained. The result shows that 8 of those athletes were classified in three categories: ectomorphic mesomorph (n=3), endomorphic mesomorph (n=4), and balanced mesomorph (n=1).
Dietary and Fluid Intake
The result of dietary assessment using 1x24 hour recall shows that average intake of energy and macro nutrients of athletes in this study is inadequate compared to recommended value. The result of dietary intake assessment was presented in Table 4 .
Dietary assessment shows that the average intake of mostly athletes in this study (89%) was categorized as inadequate, in which the average intake for energy and macro nutrients was under 80% (energy 55%, protein 66%, fat 79%, and carbohydrate 49%). From the entire 18 athletes, only two of them had adequate intake. Meanwhile, there were two athletes with excessive protein intake and 5 athletes with excessive fat intake. All athletes in this study had inadequate carbohydrate intake.
Types of drink consumed by disabled swimming athletes in this study was quite vary. Mineral water, drinks from beans, fruit juice, and milk were the most consumed beverages. All athletes (n=18) consumed mineral water ± 2514 mL/day. Vitamin C drinks (39%) were not highly consumed, along with herbs and refresher drinks (28%). Isotonic drinks were consumed only by 17% of athletes while carbonated and non-carbonated drinks were consumed by 11 of athletes. Consumption of alcohol and energy drinks was not found in this study.
The average of total fl uid intake of athletes in this study is 3222 ± 831 mL/day. Recommendation of fl uid intake for athletes was 150-250 mL every 15 minutes, with assumption of training duration is 4 hours (2400-4000 mL/day). Total fl uid intake is classifi ed into three categories: inadequate (<4900 mL/day), adequate (4900-6500 ml/day), and excess (>6500 ml/day) (16) . Therefore, compared to the recommended value, fl uid intake of athletes in this study can be categorized as inadequate intake.
DISCUSSION
According to the BMI and MUAC measurement to identify the nutrition status, nearly half of the athletes were overweight. This result should be noticed as this condition may disrupt the sport performance. Undesirable weight gain especially from fat mass in athletes may decrease the strength and power of sport-specific training. Therefore, athletes require appropriate diet planning and training program to achieve their ideal nutrition status (21).
Somatotype results was obtained by measuring anthropometric components such as body weight, body height, skinfolds, bone width, and body circumference. The result of skinfold measurement which was presented in Table 2 describes that the average of skinfold value in male athletes was smaller than in female athletes. Compared to skinfold value of semi-professional swimmers (male: 7.8 mm and female: 10.88 mm), the average of skinfold value of male athletes in this study was smaller, but it was bigger in female athletes.
Somatotype of professional swimmers tend to be dominant in ectomorphic mesomorph or balanced mesomorph area, as what Carassco et al. (5) described in his study of semi-professional disabled swimmers aged 14-15 years old, that the somatotype of swimmers was classifi ed in balanced mesomorph (3-4-3) for male athletes and central (3.5-3.7-3) for female athletes. Optimal aerobic and anaerobic endurance is necessary for swimmers. Athletes require good speed, drag force in the water, and optimum aerobic capacity. Body weight, somatotype, bone width, muscle mass, and fat percentage closely related to buoyancy and drag force during swimming (6) . Generally, body characteristics of swimmers are tall, board chest and shoulder, and higher muscle percentage compared to non-athletes. Swimmers have more muscle mass and less fat percentage on lower extremities than upper extremities (2). Meanwhile, previous study describes that there was no signifi cant difference for Body Mass Index (BMI), fat percentage, and mesomorphic value of somatotype among swimmers in various style (7) . In disabled athletes with physical disability such as amputee of arm or leg, cretinism, and short boned, bigger amount of energy and better balance ability are required due to the decline of propulsion force from disabled limbs (6) .
Body fat percentage is one of important components in anthropometric measurement due to its close relation to every performance indicators such as strength, endurance, fl exibility, speed, and agility (2) . The result shows that body fat percentage for male and female swimmers in this study are 16% and 29%, respectively. The value of body fat percentage in female athletes is higher than male's, which is relevant to previous study concluded that body fat percentage in female population is normally higher than male (5). Fat distribution in male athletes is dominant in abdomen area, while in female is in lower extremities (2) . The average of body fat percentage in both male and female athletes in this study is higher than recommended value of professional disabled swimmers ; 13% for male and 26.6% for female (8) .
Previous study stated that body fat percentage of swimming athletes is higher than other athletes such as boxing, wrestling, and athletic. Body fat percentage of sprint swimmers, which is dominant in anaerobic system energy, is also higher compared to aerobic type of sport such as marathon (2) . Body fat percentage for swimming athletes is related to buoyancy and body temperature adaptation in the water. Fat has the ability as an isolator twice bigger than muscle, and gives protection for body against temperature change in the water. Athletes with low body fat percentage generally have higher sensitivity to temperature change (9) .
Even though body fat is important, high value of body fat percentage is related to performance impairment. Higher body fat percentage is contradict with muscle growth and muscle strength (5) . Excess of body fat reduces the speed, acceleration, and power of athlete's movement and increases energy production. Since speed and power are key factors in swimming, impairment of those will affect athlete's performance (10) . Therefore proper training and diet intervention are essential to maintain normal body fat percentage, build ideal body composition, optimum nutrition status, and foster athlete's performance.
Generally, swimming athletes undergo various types of training including long distance endurance swimming, interval swimming, sprint swimming, training related to specific swimming style, and additional training such as running and cycling. High volume and intensity of training demand high energy intake as well (3) . Therefore, adequate dietary intake is important to fulfi ll energy demand and enhance athletes to achieve their optimum performance.
Inadequate energy and nutrients intake in this study should be noticed, because dietary intake is closely related to athlete's performance (3) . Adequate carbohydrate intake is essential as main energy source during high intensity training and maintain blood glucose level. Moreover, carbohydrate is important to maintain muscle glycogen storage which is depleted during exercise (11) . Inadequate carbohydrate intake gives negative effects such as decreases oxygen supply and concentration, increases risk of muscle cramp and injury, increase fatigue risk, and decrease athlete's performance (12) . Fat intake is essential as energy source, organs protection, and facilitates fat-soluble vitamins and essential fatty acids (3). Protein intake is important to produce enzymes and hormones, repair damaged tissue, and compensate protein breakdown due to the increasing of protein catabolism during exercise (13) .
In line with inadequate energy and macro nutrients intake, micro nutrients intake of athletes in this study is still under 50% of recommended daily intake for 19-49 years old population in Indonesia. This fi nding should be noticed because vitamins and minerals have important roles in enhancing athletes performance and contribute in various metabolism process. Minerals play roles in nerve transmission, muscle contraction, and enzymes activity. Meanwhile, vitamins act as antioxidants and co-enzyme in several biochemical reactions such as energy production and protein synthesis (14, 15) . Mineral intake, particularly iron, needs special attention because swimming athletes tend to have iron defi ciency due to iron loss and decreased plasma ferritin concentration during high intensity exercise (3). Less or excess intake of micro nutrients depends on total intake of macro nutrients and types of food. Inadequate micro nutrients can be solved by consuming food supplement, but modifi cation of food intake is more recommended to prevent any negative side effects of supplement usage. Therefore, education of balance diet for athletes is important to help their improvement of dietary intake.
In general, types of drinks recommended for athletes are mineral water, electrolyte drinks, sport drinks, carbohydrate-contained drinks, and proteincontained drinks (17) . Carbohydrate-contained drinks help to supply energy fuel in the form of solution to make it easier to absorbed, immediately replace blood glucose and help to achieve faster recovery. Protein-contained drinks such as milk are good to repair muscle tissue during recovery process. Fruit juices and vitamin C drinks have benefi t as antioxidants to enhance immune system of body (18) . However, our results provide important contributions on the description of anthropometric profi le, somatotype, and dietary intake of disabled swimming athletes. A limitation of our study is the small sample size, which was dictated by our aim to include only disabled swimmers who participated in systematic national-level training.
CONCLUSION AND RECOMMENDATION
Several anthropometry components such as body fat percentage and somatotype of disabled swimming athletes in this study are still incompatible compared to professional athletes, as shown in higher fat percentage, overweight in several athletes, and lower somatotype value. The average intake of energy, macro nutrients, and micro nutrients are inadequate compared to recommended value, therefore increase of dietary intake should be promoted to all athletes. Appropriate diet and training intervention are important to fulfill high energy demand, build optimum somatotype, and enhance athletes' performance.
